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PRODUCTION AND UTILIZATION OF COKE GAS IN THE USSR

Koksovyy Gaz7Metallurgizdac B. T Ffustov
Khnr'kov-Moscow, 1953

Introduction

Gas, Yoth natural and manufactured, has ucquired tremendous importance

in the USSR fuel economy. 1In 1940, the output of natural gas in the USSR was
1045 percent of that of 1613. At present, billions of cubic meters of natural
g3s are extracted and used in the country each year. The following gas pipelines
were constructed and put in use in recent years  Saratov--Moscow, Dashava--Kiev
(natural gas), Kokhtla-Yarve--Leningrad (shale gus), At the bezinning of 195k,
85 percent of the population of Moscow were making use of gas and more than 80
percent of all apurtments in Leningrad now have gas service. The population

of Moscow saves 170 million rubles yearly by using gas in place of [irewood !
and kerosene, and the population of Leningrad about 80 million rubles.

Coke gas is a very important manufactured gas. At present, there are |
three systems of processing solid fuels by the pyrogenic method, without the !
introduction of air. H

1. Processing at low temperatures of 450-550 degrees centigrade (semi-
)] coking)

2. Processing at medium temperatures of 600-750 degrees centigrade
(medium-temperature coking)

3. Processing at high temperatures of 900-1,000 degrees centigrade
(coking). These systems differ not only in temperature factors but, in
the majority of cases, in the content of the rav material being processed,
the type of apparatus used, and the ultimate geal of the process.

Peat, lignite, bituminous, noneaking coals, sapropels, and bituminous
shales are subjected to semicoking. The large number of designs of semi-
coking ovens used for low-temperature processing corresponds to the diversity
in types of fuel which can be used for semicoking. These ovens are usually .
divided into two groups according to the heating principle, ovens with inside '
heating and ovens with outside heating. :

The main purpose of semicoking is to obtain primary tar (output 5-15
percent of raw material), which is used in the production of liguid fuel.
The hard residue, so-called semicoke, the output of which ranges from 55-75
percent of the processed fuel, 15 used us a smckeless fuel, burned in boilers
of electric power stations, and is subjected to complete :~sification.

The output of products from semicoklng oi differcnt i, pes of fuel is
given in the foliowiny table:

Output of Products of Semicoking in Percent of Dry Coal

Name of Gasoline Pyrogenesis Process Yield of Gas
Depos it Semicoke Primary Ta:. From Gas By-product Water (cu m/tOn)
Moscow . . _
Basin 7.0-76.5  4.8-7.8 0.16-0.32 L.5-10.5 62.0-86.4
isichansk - R
L(éonbas;f GS. 4T 3 8 3-18.1 - 3.1-10.6 51.0-82.2
-1 -
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Name of Gusoline Pyroienesis Process  Yielg o G
Deposit Semicoke Primary Tar From Gas By-product Wuter (cu 1/ Len)
ZEPposit ——— —=2IJ lar irom Gas T—Se———— e (e n/ien)
Kuzbass 72.9-74 .6 10.2-13.0 0.23-0.30 2.0k Vel 1
Cheremkhovo

boghead 39.4 39.1 - 5.4 -
Cheremkhoyo

sarropels I7.8-60.9 14.8-31, . 0-0.65 7.2-18.0 .
Chelyabinsk é2.2 by - I .
Gdovskiy

(vitumi-

nous shale)67.3 3.7 - .- 32.8

Caking and slightly caxing bituminous coal, preferably with a nizh content
of volatile matter, isas coal ond sus-rlame coal serve as ray miterial for
medium-temperature coking. Medium cokin: ig carried out in nurrow-chamber
ovens.

A5 & result of the brocess there is obtaineqd about 75 percent of so0lid
residue, 9-10 percent volatile ratter, up to 8.5‘percent tar, and about 150-
200 cubic meters of rag rer ton of charge. The tar contains a considerable
amount of phenol. The gasoline-benzene fraction is a completely high-grade
motor fuel. About 50 percent of the &as produced is used for heatiny ovens
but the rest is used for illuminating sas,

The chief ray material for high-temperature coking ig caking bituminous
coal which yields in coking about 13-78 bercent of coke (including T0-7h percent
metallurgical coke), 15-14 FETCCUL ;as, 2.5-L.5 percent tar, 0.6-1.2 percent
benzene hydrocarbons, 0.25-0.4 percent wmonin, and 3-5 nercent pyrcuencsis
Process by-product water, -

Influence or Length of Coking Period on ‘uantity and “uality of Gus
____________________________,___.___~_______________________________

Gas changes in quantity ang quality depending on the length of time
which has elapsed since the start of thermal decomposition of the coul in
the charge. The czlorific valye ot the gag chan:es about 1,50C calorijes \F
per cublec meter during the coking process (30-35 percent). The continucus
decrease in methape content and heavy hydrocurbons in the 74s and the corre-
sponding inerease 1ip the hydrogen content cause & reguluar . crewse in the
specific welght of the 5as, particularly intense 2t the on af the coking
period when the hydrogzen conbent o the sas resenes 75-3n purcent, ‘

Ten charges of coal frow eastern regions with « content of volatile
matter ranging from 20.7-38.8 bercent vere cokeq. The following tuble
indicates the amount of gas released during each hour of the eckin: process:
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The data indicates that during the first 2-3 hours of coking the liberation
of gas 1s lowered, then, for several hours, it remains almost constant. After
this, an acceleration takes place followed by a sharp reduction lasting until
the completion of the coking period.

The following table shows changes in the content of the gas and in the
calorific value during the coking period:
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Hours of Calorific Value
Coking Content of Gas (% by volume) ) (cal/eu m)
Egg Colln 02 co Hz CHY, lig
Experiment No 1 (Coking Period - 15 hr)
3 L1 b4 0.9 4.4 53.0 29.2 4.0 4,755
5 2.8 3.1 0.9 6.0 57.0 26.6 3.6 b, hé2
9 2.h 2.8 0.7 6.1 59.4  25.6 3,0 4,403
12 1.8 1.9 0.8 6.4 63.6 22,5 3,0 4,089
14 0.6 0.6 0.4 5.2 5.6 1.0 3. 3,k21
Experiment No 2 (Coking Period - 15 hr)
> 3.3 3.5 0.7 6.3 sh.y 26,9 U4.s L, 4ol
8 3.2 2.8 0.7 1.0 57.3 2h5 3.8 L,270
11 2.1 1.6 0.5 5.8 64.0 23.0 3.0 4,075
1k 1.k 0.8 o4 5.8 77.5 11.3 2.8 3,286
Experiment No 3 (Coking Period - 15 hr, 30 min)
31/2 k7 3.9 0.6 5. s2.4 29.0 4.2 4,666 :
6 1/L b1 3.9 0.8 5.8 551 28.0 2.3 4,653 j
9 1/4 3.3 2.9 0.6 5.6 57.2 27.6 2.8 4,507 i
12 1/% 2.5 1.9 0.5 5,6 594 27.2 3.0 4,387 :
15 L.3 0.3 0.5 5.4 75.6 13.9 3.0 3,368 ;
Experiment No 4 (Coking Period - 16 hr, 45 min)
4 3. Lo 0.9 56 586 28.6 a4 L, 712
6 3.4 3.4 0.9 st 55.5 27.8 3.5 4,562
9 2.8 3.3 0.7 5.8 56.6 26.0 4.8 L, kog
12 2.6 2.8 0.6 6.0 58.9 25.3 3.8 4,350
15 0.9 0.9 0.5 k4.9 71.6 5.4 5.8 3,474
Because the gases obtained during the different hours of the coking period
differ so much in content and quantity, it is necessary to mix these gases in

order to standardize them and in this vay to create an even load on the chemical i
apparatus of the condensation and recovery shops. This mixing process takes |
rlace in gas collectors and the gas drawn off from these collectors is a
standardized mixture of the sases and vapors obtained during the course of the
entire process of coking coal,

Such gas contains as a rule (in percent by volume): COp -- 2-4 percent,
Cufln (ethylene, propylene, ete.) -- 2.1 percent, CO -- 6-8 percent, Op --
0.4-0.8 percent, Hy -- 55-60 percent, CHy -- 24-28 percent, ang N2 -- 3-7 percent.

In addition to this, the coke gas ccntains the following (grams per cubic
meter): ter (a considerable amount of which is condensed in the gas collector)
-- 100-120, benzene hydrocarbons -- 30-40, ammonia -- 7-10, hydrogen sulfide --
5-20, cyanogen -- 0.1-1, nitric oxide, carbonbisuliide, ete. -- small amounts.

Sanitized Copy Approved for elease 2011/07/14 : CIA-RDP80-00809A000700230042-8



Sanitized opyApproved for Release 2011/07/14 : CIA-RDP80-00809A000700230042-8

-

This complex and valuable mixture of gases and vapors is subjected to
special processing to extract from it valuable chemical products and to prepare
the gas for further utilization.

Coal Storage Before Coking Scarcely Affects Quantity and Quality of Coke Gas

Coking of coal vhich has been stored for a long time, and has naturally
become somewhat oxidized, results im a yield in coke gas which does not differ
materially from the output from the original coal as can be seen from data in
the following table:

Actual Yield of Gas,

Type of Coal torage Period, Days (cu m per ton)

Osinovskiy Zh 1 Berore storage 317
150 319
190 319

Karaganda uncleaned Before storage 286
coal 50 282

Mine imeni Before storage 290

Molotov, XK 1 b5 293
95 292
200 285

The content of the gas is ulso only slightly changed as shown in the
following table, although there is a small increase in the earbon dioxide
and carbon monoxide content:

Storage
Type of Coal Period, Days Contents_of Coke Gas (% by volume)

Karaganda Before storage 2. . 53.7L 29.0 2.14
uncleaned 35 . . 56.10 27.45 2,55
50 . .70 3 . 56.1 27.55 1.46

Mine imeni Before storage 1.7 . 2, 4.86

Molotov, K 1 ks . . . 4.89
9 . . 5.00
200 . . 5.00

Relation Between Different Elements in Coking Charge and in Coke Gas

Data obtained from studies on the distribution of eleuments entering
into the composition of coking coal vary somewhat because of the influence
of the temperature of coking on the character of the distribution of these
elements. The following table gives average data obtained in coking a charge
of Doncts coal (with a volatile matter content of 26.9 percent) in Dinas brick
coke ovens for 1l4.1 hours with the temperature at the heating walls 1,347 degrees
centigrade on the coke side and 1,3L9 degrees centigrade on the pusher side:




v
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Distrioution of Elements ($ by wt)

C H N 0 S

Charge 100.00 100.00 100.00 100.00 100.00
Coke 85.91 6.86  45.00 k.5 60.60
Gas 9.25 63.83 40,19 33.26 -
Tar 3.28 8.86 4.1 L.11 15.55
Benzene . 1.45 1.90 -- --
Pyrogenesis process

by-product water Ly.ohb

Ammonia 1.0y --
Hydrogen sulfide 0.54 ¢3.581
Inconsistencies

of balance 0. 3.8 0.0k

The nitrogen content of Donbass coal ranyss between very narrow limits
(1.4-1.7 percent). S5ince 20-LO percent of this amount passes over into the
coke gas, 2.8-6.8 kilograms of nitrogenm, or 2.2-5.5 cubic meters, go into
the gas from one ton of cosing coal. Inasmuch as the average yield of zas
amounts to 300 cubic meters per ton, the theoretical nitrogen content of
the zas should ranpge rrom 1.0-2.% percent. Even if 50 percent of the nitrogn
in the coal passes over into the Juas, and the maximum nitrogen content of
the coal is taken at 2 percent, the theorectical nitrogen content of the coke
#as should not exceed 3 percent.

The sulfur content of coal varies considerably, not only for different
basins and deposits, but for ceams and mines. In the Donbass the sulfur
content of coal averages 2-3 percent, in the Kuzbass, 0.5-0.7 percent, in
Karaganda, 0.8-1.1 percent. Pyrite and organic sulfur aay wmake up from
10-20 to 60-70 percent of the totsl sulfur content of the coal.

The content of hydrogen sulfide in coke gas is determined on the basis
of the sulfur content of the original coal. 1In coke gas of southern plants,
that is, gas obtained by coking Donbass coals, the hydrogen sulfide content
amounts to 15-20 grams per cubic meter. In gas from Kuzbass and Karaganda
coals it is considerably less.

As the molsture content of coal increases, the yleld of coke decreases,
since water gas if lormed at the expense of the carbon in the coke. Therefore,
the yleld of gas up to a specific point is increused with the increase of the
moisture content or the coal. Datu obtained under laboratory conditions showed
that an increase in the moisture content of coking coal from 0.7L to 8 and 16
percent [sic} increased the yvield of gas from 311 cubic meters psr teon to 318
cubic meters. '
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Experiments indicate that Kuzbass coals may be divided into five groups
from the standpoint of their Zas yleld:

1. Gas coals (Leninsk ang others) with a volatile matter content of
40 percent aund ap output of gas (on the basis of k,000 calories per cubic
meter) averaging 37% cubic meters per ton.

2, Fat coals (OEiDOVSkiy, Novo-Osonovskiy, and other deposits) with a
volatile matter content of 2B8-35 percent and an average &8s yleld of 311
cubic meters per ton.

3. Coking-fat and coking coals (Prokop'yevsk deposit) with a volatile
matter content of 21-26 percent and an average cas yleld of 308 cubic meters
rer ton.

L. coking coals (Anzhero-Sudzhensk, Kiselevsk and other deposits) wity
a volatile matter content of 17-19 percent ang an average jus yield of 289
meters per ton.

5. Coking conls, lean coals, leun caking coals (krokop'yevsk, Anzhero-
Sudzhensk and other deposits) with a volatile matter content of 14-18 percent
and an average gas yleld of 275 cubic meters per ton.

Experiments with Kuzbass coals (Baydayevskiy, Chertinskiy and others)
indicate that the gas yieid from coking them under laboratory conditions is
370-3590 cubic meters per ton,

For Karaganda coals (KZh, K, KO) the Yield of gas is about 290-310
cubic meters per ton and an increase in the gas yield 1s noted with an
increase in the volatile matter content.

Kizel basin coals rield a high output of gas during coking and the
relation of the volatile matter content of thege coals to the gas yield is
expreseed as follows:

Gas Yield in Cubic Meters per Ton

Volatile Matter Content (%) (on basis of 4,000 cal per cu m) |
. 36.8-40 330 l
Lo-ky 338 !
hl-k3 352 |
L3_uh 359 |
Ll b6 353 [sie) ’
4619 355 ; )

The gas yield from Pechora basin coal is 305-330 cubi: meters per ton
and is directly related to the volatile matter content of the conl which
ranges from 31-35 percent.

Preliminary tests indicate that couls of Central Asia are close to the
Osinovskiy deposit in the Kuzbas: ag rezards their yield of coke &3S o

An increase of the amount of gas coal in the charge leuds to an increase
in the yield of coke gas even if the amount of volatile matter is not increased.
In coking a number of experimental charges of Donbass coals with a £as coal
content up to Lo-70 perceat, the gas yield was 240-380 eubic meters per ton
with a methane content of 26-30 percent. Experimental coking of gas coal from
the Krasnoarmeyskugol' deposit in the Donbass under industrial conitions
showed that it was possible to obtain 360 cubic meters of dgas, with the

following content, per tom of coal: 3.6 percent COp, 4.1 percent CpHps 0.5
percent Op, 5.1 percent CO, 3%.2 percent CH ; 49 percent Hy, 3.5 percent Ne.
The calorific value of this gas was 4897 calories per cubié meter, :

-9 .
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Industrial experimental coking of Lisichansk coal in & change made Jap
of TO percent long-flame coal and 30 percent of a PZh concentrate from the
Novo-Uzlovskiy TsOF (Central Coal-Cleaning Plant) and with a volatile matter
content of 39.2 percent yilelded 369 cubic ueters of gus per ton (based on
4,000 ealories per cubic meter).

A high yield of gas (339-359 cubic meters per ton) wus also obtained
from experimental industrial coking of a charge made up of 50 percent Tkvarchell
coal aud 50 percent Tkibuli coal with 37.5 percent volatile matter. The sas
contained 206.6 percent of methanc and had a ealorific value o ubout 4,400
calories per cubic meter.

Coke Ovens in Use in the USSR

Both chamotte brick and Dinas brick can be used in construeting; coke
ovens but in the USSR only Dinus brick ovens zre being constructed and what
chamotte brick ovens are in use there have very little significunce. The
reasons for this are us follows: The soitening point of Dipus bricx is at
a considerably higher temperature than in the case of chamotte brick. This
makes it possible to maintain a temperature up to 1,LC0-1,450 degrees in
the heating walls of Dinas brick cose ovens as against 1,230 desrees in
chamotte brick cver.. The hisher temperature in the Dinas brick ovens as
well as the relutively great heat conductivity of the Dinas brick, makes it
possible to reduce the length or the coking period in these ovens as compared
with chamotte brick ovens.

The height cf the coxing charber in modern Dinas Urick ovens is usually
about 4,300 millimeters. The chumbers are loaded with the coal charze in
such a way that the distanee from the top of the coal charge to the arch
of the chamber is £00-300 millimeters. Consequently, the useful height of
the chamber is 4,000-4,100 millimeters. The totul length of the heating
wall, consisting of 2G-28 heating flues, is 13.1 meters, the useful leangth,
12.3 meters. The width of the coking chamber is unequal along the length
of the oven. To facilitete the trawsmission of coke, the chamber iu made
40-60 millimeters wider on the coke side than on the pusher side. As an
average, the width of the coking chamber amounts to 407 millimeters, althougzh
there are chambers 450 millimeters or more wide. The hesting wall is wider
on the pusher side (700-77C millimeters) than on the coke side (710-730
millimeters). The thiciness of the walls ci coking chambers usually ranges,
depending on the design of the coke ovens, tfrom 105-127 millimeters.

The useful volume of cokin, chambers amounts accordingly Lo about 20
cubic meters and the content of' 2 single wet charge is 16.0-16.5 tons {about
15 tons of dry charge).

Coke ovens arc blocked in batteries consisting of L4%5-us ovens, although
there are batteries containing fewer oveus.

To produce smell amounts ol coxke jas, it is possible to ugse siuple,
very eflective verticel chumber coke ovens, coustructed in cne =¥ the USSR
gas plants. Each block consists of [ive coking chambers, lined with Dinas
brick, having six heating walls, two recuperators, and one zas igenerator.

The coking chamber has an average width of about 300 millimeters, and
a useful volume of 2.2 cubic meters. The volume of a single charze is
1.5-1.6 tons. The gas generator works on coke the consunption of whizsh amounts
to about 20 percent. The coking period in these oveus laste about lo hours.
To increase the yield of the zus alfter the completion of coking, superheated
steam is fed from belov into the chumbers for 4-5 hours. The total yield of
gas is 400-320 cubic meters per ton of the charge (on the bacis of sas with a
calorific value of LOOC calories per cubic ueter).

-10 -
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The simplicity of the design and serviclng of vertical chamber ovens, } » EEEERY
the high yleld of gas, and the possibility of using coals with low caking S
properties, make it expedient to comstruct such ovens in small coke-gas e
plants. )

Increased Temperature at End of Coking Period Increases Gas Yield i" ]

It has been established that an increase in the temperature of the coke ¥
being issued from the oven from 920-925 degrees to 1,000-1,040 degrees results P \
in an increase in the output of coke gas (based on 4,000 calories per cubic : :
meter) from 320-325 to 330-335 cubic meters per ton with a simultaneocus la- -
crease in the hydrogen content and a decrease in the methane content of the
gas.

Experiments indicate that an increase in the temperature in the heating
system and of the temperature of the coke produced, that is, of the total
temperature potential of coking, with no change in the length of the coking
period, brings about an increase in the output of gas, an increase in the
hydrogen coutent of the gas, and a decrease in the methane content, in the
indeterminate hydrocarbons, and the calorific value of the w@as. If the
temperature at the end of coking is raised B0-100 degrees, the gas yield
will be increased 4-6 percent.

Data on these experiments are given in the following table:

- 11 -
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Special Methods for Increasing the Gas Yield

Two methods of increasing the output of sas from coke ovens are the
feeding of water vapor into the coking chambers and coking of mixtures of
coal and oil.

In one plant, water vapor (at a pressure of 5 atmospheres) was intro-
duced into the chamber through the lower part of the door from the coke
side, in the amount of 120 kilograms per hour per oven. The steam was fed
for 6 hours after gas had stopped being liberated from the charge. The
yield of water gas was 100-120 cubic meters per hour and the consumption
of steam for the production of the gas was 1.1-1.2 kilorams per cubic
meter. The percent of utilization of the water vapor for the production
of the gas was sbout 45-55, and the content of the gas obtained was ap-
proximately as follows: (02, 8-9 percent; 0>, 0.2 percent; CO, 35-36
percent; CHy, 1.2-1.h percent; H,, 48-50 percent; Ny, 5-6 percent. The
calorific value of the gas was 2250-2750 calories per cubic meter.

According tc availuble data, the mechanical tcughness of the coke ig .
notably decreased by the introduction of steum into the coking chamber.
Therefore, this method can be used only in gas plants, that is, plants
which produce nonmetallurgical coke.

Since the coking period is lengthened by the time that the steam is
VY being introduced, the productivity of the plant for coke is considerably
reduced and the hourly output of gas is also reduced 2-3 percent, The
introduction of steam into the coking chambers also causes some cooling
of the chamber walls.

To incrense the effectiveness or the use of steam in this connection,
a method was worked out whereby superheated water vapor was blown into
the arsa beneath the crown of the oven [rom the coke side with the hydraulic
valve of the stack closed. Entering the chamber in a diagonal direction,
the steam goes cut at the floor of the oven on Lhw pusher side, is conveyed
by a special connecting pipe to the second oven and, passing through this
also in a diagonal direction, it goes out to the : tack and the gas collector.
The coefficient of decomposition of the steam in such consecutive passage
through two chambers is about 90 percent. About 0.5 kilogram of steam is :
consumed in the production of one cubic meter of water gas with a calorific |
value of 2,600-2,800 calories. At the end of the coking pericd the steam t
is fed in for 7 hours at the rate of 150-160 kilograms per hour. Reduction
of the productivity of the ovens for coke is evident in this method since
the coking period is extended 7 hours. \

Coking of mixtures of coal and oil is being carried out to increase
the output of aromatic hydrocarbons and gas. V. D. Frisihberg reports the
following results from coking a coal-mazut mixture (additi~: to charge -
5.5 percent mazut): The yield of ;a8 rose from 307 to 351 cubic meters. .
The Cpllp -content of the gus increased from 1.¢8 to 2.76 percent and che e 4
CHy -content rose from 19.% to 24.5 percent. There was also a rise of '
almost 300 calories in the calorific value of the gas (from 3,942 to 4,223
calories per cubic meter). At the same time, the hydrogen content of the
ges dropped from 0.0 to 56.2 percent.

Coke gas is one of the best gaseous fuels because of its high calorific
value (4,000-4,400 calories per cutic meter of 8,500-9,500 calories per
kilogram), the temperature of combustion, the small amount of inert con-
stituents, the relatively high content of COp and Hz0 in the products of
combustion. For these reasons it is widely used in various fuel-consuming ‘
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To convert motor vehicle transport to compressed gas, it is necessury
te buila gas-rilling stations ang this would require a suitable capital outlay.
There were some Z88-filling stations for coke gas and dehydrogenateq coke gag
in the Ussp already in 1939.

In one of the USSR metallurgical combines, the fueling and firing of
steam engines with coke gas instead of firewood hag been carrieq out suca
cessfully for a number of years, There are Very good prospects for a wider
use of coke gas for railroad transport, particularly frop intraplant transport,

Coke gas is also ﬁsed for cutting metals.

Distribution of Coke Gas
———— 0! Coke Gas

The production of coke gas in the U33R, when converted to a4 suitzple
€quivalent, amounts to about 50 percent of the output of electric pover,
One modern four-battery coke by-products plant produces in a year about 700
million cubie meters of coke €as, that is, 2.8 million megacalories which
is equal tg 400,000 tons of standard fuei. The distribution of this enormous
amount of energy 1s being improved each year,

The tonsumption of coke gas for the plants® owWn requirements (heating
of coke ovens, etc.) hag decreased in 1040 over 1933, but the distribution
of coke ras to oulside customers was Seven times as great and, in 1950, it
was 11.k times ug great,

A certain ircrease ip the requirements for coke gas for the plants:
own use in 19h5~19h7 is explained by the introduction, alfter the restoration
of the Donbass angd Dnepr area, of a number of coke batteries of chamotte
brick ovens and Dinas brick ovens whieh for technical reasons could not be
converted to heating by blast-Turnace gas.

For certain areas of the country, the effectiveness ip the distribution
of coke gas ¢xceeded cited average figuregs, Thus, even before the war, io
1939, the consumption of sas for ficating coke ovens amounted to 36.7 Percent
Tor the Doepr ETOUp of plants, with about 40 percent going to cutsiders. 1p
plants of the eagtern regions of the USSR, 29.C percent of the produced ccke
£as was consumed in 1940 for hea:in; Ceke ovens ung 6.7 percent wag delivered
to outsiders, including 5L.3 percent for aetallurgy, In 1950, the consumption
of coke gas for heating coke Ovens was reduced in these plants to 23.6 percent
8nd the distribution to outsiders roge to 4.6 percent, including 56.9 percent
for metallurgy. Therefore, the yreatesy amcunt of coke cas distributed tn
outgiders is consuned for requirerments of metallur;y (lQhO, ec bercent; 1950,
82 percent).

The followin; table indicates the distributlon of coke cas for g number
of years in percent of total amount produced:

5]

Distribution Year,
—~==x2zbution

33 3 38 39

2 6
== =22 2 3¢ 3y

= |

Heating coke

ovens 60.0 61.2 59,4 b6l 51,5 42,0 4o.2 2.2 29.2 30.0 31.3 31.1 30.6 28.8
Under boilers, T
ete. 23.¢ 9.9 4.0 BT b2 bo 3.0 1 L. 1.8 2.1 3.1 2.4 2.1

Total for own

use of coke . . . )
plants 83.0 72.1 63.% 50.8 b5.7 460 b3,y 23.0 30.3 31.8 33.% 3.2 33,0 30.9
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STAT
: W )"
Distribution Years f AL
2_844_37_3_8_iﬂﬁ£_~i:;’;£_o 5
)
Distributed ,; '
to outsiders 6.3 21.0 33.2 45.9 52,9 52.5 546 73.8 6.2 05.2 63.9 63.6 65.4 67.1 Rl
Including A ,
metallurgy 5.9 k.9 29.8 39.2 43.3 4o.9 4.2 51.3 b7.h 48.3 49,8 L8.4 50.9 55.1 ’ |

Other enter-
prises 0.k 6.1 3.4 6.7 9.6 11.6 10.4 22,5 18.8 16.9 14,1 15.2 k.5 12.0 '(;

Losses and
unutilized
coke gas 10.7 6.9 3.4 3.3 1.4 L5 2.0 2.5 3.5 3.0 2.7 2.2 1.6 2.9

The specific importance ofr blast-furnnce £as, generator #8s, and rich
(dehydrosenated) &as in the total consumption of fuel for heating coke ovens
is increasing each year: 1935, 3.9 pereent; 1636, 13.8 percent; 1937, 21.4
percent; 1939, 28.1 bercent; 1940, 29,3 pereent; 1938, 45.6 percent.

When the ecoke ovens are located at a distance fron sources of blast-furnace
gas, it is expedient to yse fenerator gns [or heating thenm and to deliver the
coke gas to other consumers. The use of cenerator gas instead of coke gas for
heating coke ovens leads to ap increase of 5-6 bercent in the consumption of
heat for coking but it increases the uniformity of heating the coking chambers
along their height. The use of jenerator gas for heating coke ovens has been
completely mastered in the USSR,

Generator-gas stations at coke by-products plants can operate on rejected
coke fines and coke breeze which are tailings of the Production. The uce of
this type of fuel requires only the simplest technological method of sasifi-
cation, and the least capital and eXploitational outluy. Production costs of
generator gus obtained in hlgh-capacity Lenerators are Ouly two thirds ag great
as the cutput brice or coke G2s Yor indusirial apg household burposes. This
difference in production cogts would take care of the expeagse of producing
generator pas. Therefore, 2 number of coke-gas plants use generator gas,
supplied by speclal generator stations, for heating eoke ovens and furnish
their output of coke gas to communal -domestic conswners.

In recent years, the use or coke (as ror communal needs has increased
considerably: in Khar'kov the consumption of coke fas has doubled ang its
use has increased notably in Stalino und Zhdunov, 1In Moscow, too, coke gas
has acquired real importance in the 8as balance of the city. Here it is mixed
with natural 885 for illumination purposes. In leningrad - ig nixed with
generator gas. Moscow €Xceeds the larigest cities of Euror. ind the US in
the consumption of 425 per person.
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